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a at 5 y 

(R) -N-^yy.4- 1 - ( 3-y h^y7iXA) 
xf^r 5 y 

ttLMzmftz (R) -i-tii (s> -N-^yy'/u- 

1 - 7 x x4xf;L-7 5 y A* ftSal^r i> ?)X'h b , 

[00 1 1 ] > ; 7ifL'i7- ta<0)l2fiSt(i. LXm/C® 



lORCWtm^. RJBttttfcLXUX 9'74f 
y y 7— tax) 3 L/^Tt . -cX)— T 

xx t/ y'r^f-y^r 7 — isSr^js; lx i ■>%■ 

U2 — 7on7yf4itili 

*- #{f ii(±' . &<9bii9 
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tert - TAAX-AA' . f - h 7 t H a 7 7 y <7> <£ 0 &X 

-t-ai®. Ms/ta. bh#x*vk iiiiyrnf 
4-, sftgTAAOi o^rlfffisxx-f/y^s 7-fehy y 
y-A-xf-AT h y . y y-A-f y7f/t7 h y<o i 5 
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yy, yoDi.4X, 1, 2-y'7onxy y^t'WN 
nyyibKibK*^. axis. <y-t?>\ wi-xy, 4 
y y y& £tfD35*8ift‘fblc* , C* & . 
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(R) -2-;oD7>-f4t- (R) 

- 1 - 7x-)l Xf47 5 > cOSSt 
( R S ) - 2 -7DDX7x7LiS3 . 0 0 s ( 0 . 0 1 
6mol ) ar -i V7‘07nV — 7L2 4 mUcAfx. -r-I^ 

( R) -N-4yy.4- 1 - 7 x 2/1X 447 5 7 2. 

0 4 s ( 0 . 0 1 Omol ) ( T4Jt 1:0. 

6) . iaBLTmmLfc . 6 5 ‘ C £ X1 £ ftL . MtCffl* 
LT: (R) —2 — 7 0077x415 • (R) - N — r 7 
it/I — 1—7 xX/x/ykT* 5 yi&z rfJtHib LTiMtJJQ 
T. 2 5*ac&SJL*.:. t»TaiL*:^ a B a a:iFi!i5rML. 
2.44 gcO ( R ) -2-7 o ox 7x7 US • ( R ) - 
N-<7 7/L- 1 - 7 x xnf/l-7 S 7 cola $:!#*:„ 
WMt U: (RS) - 2 - 7 ooX7x/HS4 ] cO ( R ) 
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15 2 C HM: [«]d !0 -42. 8° (c 1 , EtO 
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4. 25 4 C fcHrai Lfe . Wth L*xM B B B zriP5®7jW L . 
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s. 


0 
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mi bk : > y Tf-A-T h y 
MTBE : yf-;Hert-y^/UX— fA- 
[003 1 ] [^ifi(?iJ2S] 

(S) - 2 -7 OD^yfA'l • (S) — N-\>y;l- 

- 1 - 7xXlXf/V7 5 ycoMis. 

MbbL L-T ( S ) - 2 - 7oo-7>-f/Ht • ( S ) - N 
-^yy)l- 1 - y xxycx-f A-7 5 
(5 tW± . mim 1 fc f5]«^5Pl U (S)-2-7 od 
v y-r ASs • ( S ) - N -^y l-7x xixf 
ATS y cots 2 . 1 6 garftTy mmi L/£ (RS) - 
2-7o □ yyxAffit‘t , 7> (R) —2 — 7 nn^yrA 
SKX^ti 7 7 . 6%T'& 0 . 

(±9 5. 7%de-C£o*y 

[00 32] V/nyV- A-^WSSJI 

fC. afeWt* 1 0 0%dec7)lASr#fc. Fit* : 151- 
1 5 2”C JScftK : [«] d 20 + 4 2 . 4° ( c 1 , Et 
OH) 

[00 3 3] [HM?iJ2 9] 

( R ) - 2 - 7 o n t y -f Ag^SBt 

2 X''&tz y'TXT- uy 7-fI7'S> & (R) -2- 
7007yfA®- (R) -Nyyy/l/-l-7xX 
;ixf;17i yyjficy ?K4 5mLi:®^^2 .53s 
(0. 0 2 4 mol ) hsrSn±.T?f8?T-g»C:i:(Xj:^TM? 



iL. ?§?K2rX— -ryPTlfitBL*:. ttiij^^x— fA- 
£P3ISii-T?fl;i8U <-X / \l'Axy2rfln7.72o flriiJl 
. 2. 05 S O(R) -2-7D 

!Rip9 0 . 0% ^MEl 0 0%ee„ 

[0 0 34] im&M3 0l 
( S ) - 2 -7DDTy-ryHg7>SJ)t 
UMlylJ 2 S tSia L7_ y'T.X-rU.T-7-II-C'S) & ( S ) 
- 2-7D07yf;H • (S) -N-^yy/l^- 1 - 
7 XI x/ixf/1-7 5 y(c7f LX . IBtffil 2 9 crisis Lfc 
hn^i:|5]t;Ji|iaM31xff : 2r-o'C. 1. 9 4gC9(s) 
- 2 - 7 o o-7 y-r A Ig2rt#7r <. 
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(54) PRODUCTION OF OPTICALLY ACTIVE 2-GHLOROMANDELIC ACID 
AND PRODUCTION INTERMEDIATE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain an optically active 
2-chloromandelic acid in high yield 
by reacting RS-chloromandelic acid 
with an optically active isomer of an 
amine as an optical resolution agent 
in a reaction medium to obtain a 
diastereomer salt, separating a 
diastereomer salt and decomposing 
the separated salt. 
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SOLUTION: The objective compound 
is produced by reacting (A) (RS)-2- 
chloromandelic acid with (B) an 
optically active isomer of an amine of 
formula II (R1 and R2 are each H, 

CH3, N02 or the like; the atom 
marked with *is an asymmetric 
carbon atom), e.g. an optically active N-benzyM- phenylethylamine as an 
optical resolution agent in (C) a reaction medium such as water or a lower 
alcohol to obtain a diastereomer salt such as (R)— 2— chloromandelic 
acid.(R)-N-benzyl~1 -phenylethylamine and (S)-2-chIoromandelic 
acid.(S)-N~benzyl-1— phenylethylamine, separating one of the diastereomer 
salts and decomposing the separated salt. The amount of the component C 
is preferably 0.3-1 .0 mol based on 1 mol of the component A. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the method of manufacturing optical activity 2~chloro 
mandelic acid, and is bottom-type (RS)-2-chloro mandelic acid. [Formula 1] 

H 

HO-C-COOH 

Cl 




It is alike, receives and is the optically active substance of the amine of a 
bottom type as an optical-resolution agent in reaction data medium. 
[Formula 2] 



ch 3 




(R1 and R2 are the radicals chosen from H, CH3, 0CH3, OH, Cl, and N02 
independently among a formula, and R3 is the radical chosen from H, CH3, 
0CH3, OH, Cl, Br, and N02.) * The location of an asymmetric carbon atom 
is shown. How to consist of making it act, making diastereomeric salt form, 
decomposing, after separating one diastereomeric salt, and obtaining 
2-chloro mandelic acid [ optical activity / request ]. 

[Claim 2] A manufacture method of claim 1 which uses optical activity 
N-benzyl-1 -phenyl ethylamine as an optical-resolution agent. 

[Claim 3] A manufacture method of claim 1 which uses what was chosen 
from water, lower alcohol, the ether, acetic ester, a ketone, nitril, 
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halogenated hydrocarbon, and aromatic hydrocarbon as reaction data 
medium. 

[Claim 4] A manufacture method of claim 1 which uses isopropyl acetate as 
reaction data medium. 

[Claim 5] (RS) A manufacture method of claim 1 on which 0.3-1 .0 mols of 
optical activity N-benzyl-1 -phenyl ethylamines are made to act to one mol 
of -2-chloro mandelic acid. 

[Claim 6] A manufacture method of claim 1 on which use water as reaction 
data medium, and 0.4-0.6 mols of optical activity N-benzyl-1 -phenyl 
ethylamines are made to act with 0.4— 0.6 mols of inorganic bases to one mol 
of (RS)-2-chloro mandelic acid. 

[Claim 7] (R) ~ 2 ~ chloro mandelic acid and (R)-N-benzyl-l -phenyl 
ethylamine or (S)-2- diastereomeric salt which is chloro mandelic acid and 
(S)-N-benzyl-l -phenyl ethylamine. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[The technical field to which invention belongs] This invention relates to the 
manufacture method of optical activity 2-chloro mandelic acid. This 
invention relates also to two sorts of diastereomeric salt which is obtained 
as intermediate field in the process in which optical activity 2-chloro 
mandelic acid is manufactured again and which is new molecular entities. 
[ 0002 ] 

[Description of the Prior Art] 2-chloro mandelic acid with the structure of a 
bottom type, [0003] 

[Formula 3] 

H 

HO-C-COOH 

Cl 




It is useful as a raw material of the "Clopidogrel" (KUROPI dog rel) 
manufacture which is platelet inhibitor (EP281459 and USP4847265), and is 
also the raw material of an antifungal (JP, 2-275877, A). For example, 
although 2-chloro mandelic acid of racemic modification is used for 
manufacture of KUROPI dog rel and optical resolution is carried out to it in 
the next phase now, if supply of optical activity 2-chloro mandelic acid (in 
this case, R-object necessity) is attained, a process can be carried out 
more efficiently. 

[0004] Method [A. which being known from before uses [. ] ephedrine as an 
optical-resolution agent as a method of manufacturing the optically active 
substance of 2-chloro mandelic acid, and deposits diastereomeric salt They 
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are Collet and J.Jacques, Bull.Soc.Chim.France, and 3330] (1973). When it is 
going to obtain (R)-2-chloro mandelic acid, (-)-ephedrine of a natural mold 
should just be used for it as a division agent, but if it is going to obtain 
(S)— 2-chloro mandelic acid, (+)-ephedrine of a non-natural mold is required 
for this method. Even if it manufactures which optically active substance, it 
is bad, and the top where actuation is complicated has the defect that the 
purity of the optically active substance obtained is low, and division 
effectiveness cannot say it as the method that it is suitable at industrial 
operation. 

[0005] As a method by biotechnology, the nitrile group of 2~clo romantic 
DERONI tolyl was stereoselectively hydrolyzed using the microorganism, and 
the method [JP, 5-95795, A] of using as 2-chloro mandelic acid was 
indicated. However, by this method, only one (optically-active-substance 
R)-2-chloro mandelic acid is obtained, and it cannot apply to manufacture 
(S)-2~chloro mandelic acid. 

[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is 
to offer the manufacture method that both of the antipodes of the 
compound used as a division agent can come to hand easily, therefore 
(R)-object of 2-chloro mandelic acid and (S)-object can be acquired with 
high optical purity according to a request and are suitable for industrial 
operation of optical activity 2-chloro mandelic acid. 

[0007] Diastereomeric salt (R)-2 generated as intermediate field in the 
process in which this optically active substance is manufactured - Chloro 
mandelic acid and (R)-N-benzyl-l -phenyl ethylamine and (S)-2 - Chloro 
mandelic acid and (S)-N-benzyl-l -phenyl ethylamine is a new compound, 
and offering these is also included in the purpose of this invention. 

[0008] 

[Means for Solving the Problem] A manufacture method [ optical activity / 
this invention ] of 2-chloro mandelic acid is the optically active substance 
of an amine of a bottom type as an optical-resolution agent in reaction data 
medium to (RS)-2-chloro mandelic acid which has structure shown in the 
aforementioned formula. [0009] 

[Formula 4] 



ch 3 




(R1 and R2 are the radicals chosen from H, CH3, OCH3, OH, Cl, and N02 
independently among a formula, and R3 is the radical chosen from H, CH3, 
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0CH3, OH, Cl, Br, and N02.) * The location of an asymmetric carbon atom 
is shown. It consists of making it act, making diastereomeric salt form, 
decomposing, after separating one diastereomeric salt, and obtaining 
2-chloro mandelic acid [ optical activity / request ]. 

[ 0010 ] 

[Embodiment of the Invention] Although there is the following compound in 
the example of an optical-resolution agent expressed with the 
above-mentioned formula (R) -N-benzyl-1 -phenyl ethylamine (S) 
-N-benzyl-1 -phenyl ethylamine (R) -N- (4-hydroxybenzyl)-1 -phenyl 
ethylamine 1-phenyl-ethylamine (R)-N-benzyl-l (R)- (R) 
-N-(2-hydroxy~3-methoxybenzyl)- [ which was mentioned at the beginning 
of - (4-methylphenyl) (ethylamine R)-N-benzyM-(3-methoxypheny) 
ethylamine ] Or (S)-N-benzyl-l -phenyl ethylamine is typical. 

[001 1] Formation of diastereomeric salt is performed in natural proper 
reaction data medium. As reaction data medium, it is easy to crystallize the 
poorly soluble salt of the diastereomeric salt, and it is one of these and 
2-chloro mandelic acid which does not form a soluble salt and 
diastereomeric salt is chosen from what is dissolved well. :water, the 
methanol which will be as follows if the example of suitable reaction data 
medium is given, Lower alcohol like ethanol and isopropanol, diethylether, 
Methyl tert-butyl ether, ether like a tetrahydrofuran, Methyl acetate, ethyl 
acetate, isopropyl acetate, and the acetic ester like butyl acetate The 
ketones like an acetone, a methyl ethyl ketone, and methyl isobutyl ketone 
It is aromatic hydrocarbon, such as halogenated hydrocarbon, such as nitril 
like an acetonitrile, a methylene chloride, chloroform, and 
1 ,2-dichloroethane, and benzene, toluene, and a xylene. It seems that the 
organic solvent which had moderate polarity from a certain kind of ester and 
ketones giving good results is suitable although usable data medium reaches 
a large range. Isopropyl acetate is optimal reaction data medium as seen in 
the example which carries out a postscript. The amount of data medium 
used influences the results of optical resolution, and the range of the 
suitable amount used changes a little with data medium. 

[0012] The operating rate of a reaction agent makes 0.3-1 .0 mols of 0.4-0.6 
mols of optical activity amines expressed with the aforementioned formula 
act preferably to one mol of (RS)-2~chloro mandelic acid. A suitable mole 
ratio is somewhat changed also by reaction data medium. 

[0013] There is no constraint in how to advance a reaction particularly. 
Although racemic modification of a raw material is put into reaction data 
medium, it heats and dissolves in the temperature below the boiling point of 
data medium by ordinary pressure and a division agent is usually added 
there if an example is given, addition may be performed at once and it may 
be gradual. Diastereomeric salt can be made to generate even if it adds a 
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division agent in the condition that did not need to dissolve raw material 
racemic modification in reaction data medium completely, the part dissolved, 
and the remainder has suspended. A division agent may be added in the 
form melted to data medium. 

[0014] When using water as reaction data medium, it is desirable to advance 
a reaction in the form which make 0.4-0.6 mols of optical activity 
N-benzyl-1 -phenyl ethylamines act, and unite, and 0.4-0.6 mols of inorganic 
bases like a sodium hydroxide are made to act to one mol of (RS)-2-chloro 
mandelic acid, and neutralizes an acid, this technique — " — Pope - and - 
PICHII (Pope Peachey) — law — " — ****** — it is known and is 
effective also for generation of the diastereomeric salt of this invention. 
[0015] The results of the optical resolution by the diastereomeric salt 
method are determined by whether conditions to which the difference of the 
solubility of a poorly soluble salt and the solubility of a soluble salt becomes 
as large as possible in short are realizable. In the optical resolution of this 
invention, there is a suitable combination about the class and the amount of 
the polar degree and the amount of reaction data medium used, and the 
division agent used. If this contractor is required for reference in the data of 
the example which carries out a postscript, he will be able to find the 
optimal conditions by adding some experiment. 

[0016] The diastereomeric salt obtained according to filtration or centrifugal 
separation of a reaction mixture is disassembled, and the demineralization 
processing which acquires (R)— or (S)-2-chloro mandelic acid from there 
should just make a strong acid or a strong base act from this salt being a 
salt of a carboxylic acid and an organic amine. However, since there is a 
possibility that optical activity 2-chloro mandelic acid made with much 
trouble may carry out racemization when it demineralizes under an alkali 
condition, the way which demineralizes under acid conditions is 
recommended. Optical activity 2-chloro mandelic acid can be obtained as a 
solution in an organic solvent that actual actuation should just make 
inorganic strong acid like a hydrochloric acid act on diastereomeric salt in 
the mixed liquor of an organic solvent and water. A thing like diethylether, 
diisopropyl ether, and MTBE which seldom melts into water is suitable for 
the organic solvent to be used. 

[0017] 2-chloro mandelic acid has the high solubility to water, and a best 
policy does not use recrystallization from water for the purification. It can 
refine by adding a poor solvent to the organic solvent solution obtained as 
mentioned above, depositing a crystal in it, and making it recrystallize a 
crude material after filtration separation after demineralization using the 
organic solvent of suitable solubility. Even if the optical purity of a crude 
material is about 95%, recrystallization can raise the optical purity of a 
refined material to about 100%. 
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[0018] The optical activity N-benzyl-1 -phenyl ethylamine used as a division 
agent serves as a hydrochloride, and is separated all over a water layer. 
Since it will separate if a strong base is made to act on a hydrochloride, a 
reuse can be refined and carried out by solvent extraction or distillation. 
[0019] Since 2-chloro mandelic acid [ optical activity / another side ] is 
dissolved, it collects, racemization is carried out to the mother liquor which 
separated poorly soluble diastereomeric salt, and a reuse is carried out to it 
as a raw material of optical resolution. Racemization can be easily carried 
out by adding and heating alkali according to a conventional method. 

[ 0020 ] 

[Example] In the following examples, measurement of the optical activity 
optical purity of 2-chloro mandelic acid was performed on condition that the 
following using HPLC. 

[ 0021 ] 

Column: ASTEC CHIROBIOTIC T 4.6mm I.D.x250mm Moving bed: MeOH / 

1% triethylamine acetate (pH4) = 20/80 Flow rate: 0.8mL/min. Column 
temperature: 30 degrees C Detector: Jasco UV-975 Wavelength of 267nm 
[0022] [Example 1] 

(R) -2 - 3.00g (0.016 mols) of (Manufacture RS)-2-chloro mandelic acid of 
chloro mandelic acid and (R)-N-benzyl-l -phenyl ethylamine was put into 
isopropanol 24mL, and (R)-N-benzyl-l -phenyl ethylamine 2.04g (0.010 mols) 
was added there (mole ratio 1:0.6), and it heated, and dissolved, the 
(R)-2-chloro which was annealed and was independently prepared to 65 
degrees C — the mandelic acid and (R)-N-benzyl-l— phenyl ethylamine salt 
was cooled at little **** and 25 degrees C as seed crystal. Filtration 
separation of the depositing crystal is carried out, and it is (R)~2 [ 2.44g ]. - 
The salt of chloro mandelic acid and (R)-N-benzyl-l -phenyl ethylamine was 
obtained. The yield to the (R)-2~chloro mandelic acid in the (RS)-2 _ chloro 
mandelic acid used as the raw material was 76.2%, and the optical purity of 
this salt was de 95.6%. 

[0023] This crude salt was ******ed from isopropanol and the salt of de 
was obtained 100% of optical purity. Melting point: 150 to 152 degree C 
Angle-of-rotation:[alpha] D 20-42.80 (c 1, EtOH) 

IR KBr (cm-1) : 3159, 3066, 1635, 1550, 1369, 10841 H-NMR(400MHz, 
CDCI3):delta=1 .00 (d, J= 6.6Hz, 3H), 3.54 (s, 2H) and 3.66 (q, J= 6.6Hz, 1H), 
3.80-5.05 (br), 5.35 (s, 1H), 7.16-7.24 and 7.37-7.43 (m, 15H) 

[0024] [Example 2] 

(R) -2 - 5.00g (0.027 mols) of (Manufacture RS)-2-chloro mandelic acid of 
chloro mandelic acid and (R)-N-benzyl-l -phenyl ethylamine was put into 
isopropyl acetate 25mL, and (R)-N-benzyM -phenyl ethylamine 3.40g (0.016 
mols) was added there (mole ratio 1:0.6), and it heated, and dissolved, the 
(R) - 2-chloro which was annealed and was independently prepared to 70 
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degrees C — the mandelic acid and (R)-N-benzyM -phenyl ethylamine salt 
was cooled at little **** and 25 degrees C as seed crystal. Filtration 
separation of the depositing crystal is carried out, and it is (R)-2 [ 4.84g ]. - 
The salt of chloro mandelic acid and (R)— N— benzyl-1— phenyl ethylamine was 
obtained. The yield to the (R)-2-chloro mandelic acid in the (RS)-2-chloro 
mandelic acid used as the raw material was 90.4%, and the optical purity of 
this salt was de 99.0%. 

[0025] [Example 3] 

(R) -2 - 5.00g (0.027 mols) of (Manufacture RS)-2-chloro mandelic acid of 
chloro mandelic acid and (R)-N-benzyl-l -phenyl ethylamine was put into 
water lOOmL, and 1.79g (0.014 mols) of sodium-hydroxide aqueous solutions 
was set by (R)-N-benzyM -phenyl ethylamine 2.83g (0.013 mols, mole ratio 
1:0.5) 30% there, and, in addition, it heated and dissolved in 80 degrees C 
there. It cools to 25 degrees C, filtration separation of the depositing crystal 
is carried out, without adding seed crystal, and it is (R)-2 [ 4.22g ]. - The 
salt of chloro mandelic acid and (R)-N-benzyl-l -phenyl ethylamine was 
obtained. The optical purity of this salt of the yield to the (R)-2~chloro 
mandelic acid in the (RS)-2-chloro mandelic acid used as the raw material 
was de 84.6% 78.8%. 

[0026] [Examples 4 and 5] 

(R) -2 - Water was used as reaction data medium for the same actuation as 
the manufacture example 3 of chloro mandelic acid and 
(R)-N-benzyl-l -phenyl ethylamine, and the amount of reaction data 
medium, a division agent, and a sodium hydroxide was changed, and was 
repeated. The yield, optical purity, and division effectiveness of the obtained 
JIOSUTEREOMA salt are shown in the lower table 1 with the result of an 
example 3. 

[0027] In a table 1, "the amount of data medium" is the ml_ number of the 
water used to 1g of raw material racemic modification. Yield is a value over 
the moiety of the (RS)-2— chloro mandelic acid used as a raw material. 
Division effectiveness is defined as E(%) =(yield) x (optical purity) / 100. 
[0028] 

Table INo. Reaction Data medium Division agent NaOH 0.5 93.8 75.0 70.45 
water ** Rate Optical purity Division effectiveness Data medium Amount 
Mole ratio Mole-ratio % %de E % 3 Water 20 0.5 0.5 78.8 84.6 66.74 Water 5 
0.5 5 0.6 0.4 105.2 48.6 49.2 [0029] [Examples 6-27] 

(R) -2 - Manufacture reaction data medium of chloro mandelic acid and 
(R)-N-benzyl-l -phenyl ethylamine was chosen from various organic 
solvents, the amount of data medium and the amount of a division agent 
were changed, and the example 2 was repeated. The yield, optical purity, and 
division effectiveness of the obtained JIOSUTEREOMA salt are shown in a 
lower table. The data of examples 1 and 2 was also set and was indicated to 
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a table 2 so that it might be expedient to contrast. 

[0030] 

Table 2No. Reaction data medium Amount of data medium Division agent ** 
Rate Optical purity Division effectiveness A mole ratio % % de E % 6 
Methanol 1.33 0.6 4.2 96.2 4.07 Methanol 1.33 0.7 89.2 85.4 76.28 Methanol 
1.33 0.8 59.4 80.2 47.69 Ethanol 3 0.7 74.4 95.3 70.910 isopropanol 8 0.5 

66.696.7 64.41 Isopropanol 8 0.6 76.2 95.672.811 Isopropanol 80.7 84.6 76.0 
64.312 Isopropanol 8 0.8 129.0 24.6 31.713 isopropyl acetate 7 0.5 74.6 98.7 
73.614 isopropyl acetate 7 0.6 89.098.6 87.815 Isopropyl acetate 7 0.7 115.4 

67.1 77.42 Isopropyl acetate 50.6 90.4 99.0 89.516 Acetic acid n-butyl 

50.679.8 96.4 76.917 MIBK 50.6 73.4 97.2 71.318 Acetonitrile 5 0.6 57.296.0 
54.919 MTBE 60.45 61.8 92.3 57.020 MTBE 6 0.5 73.4 93.1 68.321 MTBE 6 
0.55 74.4 91.4 68.022 MTBE 6 0.6 100.0 51.1 51.123 tetrahydrofuran 5 0.5 

72.2 98.3 71.024 tetrahydrofuran 5 0.6 78.8 98.377.525 1,2-dichloroethane 5 
0.6 37.0 98.8 36.626 toluene 5 0.6 103.6 18.0 18.627 Toluene 10 1.0 96.4 70.8 
68.3MIBK:methyl isobutyl ketone MTBE: Methyl tert-butyl ether [0031] 
[Example 28] 

(S) -2 - Little ****** etc. processes a (S)-2-chloro mandelic acid and 
(S)-N-benzyl-l -phenyl ethylamine salt like an example 1 as manufacture 
seed crystal of chloro mandelic acid and (S)-N-benzyl-l -phenyl ethylamine, 
and it is (S)-2. - 2.1 6g of salts of chloro mandelic acid and 
(S)-N-benzyl-l -phenyl ethylamine was obtained. The yield to the 
(R)-2-chloro mandelic acid in the (RS)-2~chloro mandelic acid used as the 
raw material was 77.6%, and the optical purity of this salt was de 95.7%. 

[0032] This crude salt was ******ed from isopropanol and the salt of de 
was obtained 100% of optical purity. Melting point: 151 to 152 degree C 
Angle-of-rotation:[alpha] D 20+42.40 (c 1, EtOH) 

[0033] [Example 29] 

(R) (R)-2 which is the diastereomeric salt obtained in the manufacture 
example 2 of -2-chloro mandelic acid - It demineralized by adding water 
45mL and 2.53g (0.024 mols) of concentrated hydrochloric acid to the salt of 
chloro mandelic acid and (R)-N-benzyl-l -phenyl ethylamine, and dissolving 
in it, and the ether extracted the solution. The ether was evaporated from 
the extract, it condensed and toluene was added there. Filtration separation 
of the depositing crystal was carried out, and 2.05g (R)-2-chloro mandelic 
acid was obtained. 

90.0% of yield Optical-purity 100%ee. 

[0034] [Example 30] 

(S) (S)-2 which is the diastereomeric salt manufactured in the manufacture 
example 28 of -2-chloro mandelic acid - The same demineralization 
processing as the place indicated in the example 29 was performed to 
chloro mandelic acid and (S)-N-benzyM -phenyl ethylamine, and 1.94g 
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(S)-2~chloro mandelic acid was obtained. 

90.3% of yield Optical-purity 100%ee. 

[0035] 

[Effect of the Invention] If the manufacture method of this invention is 
followed, both of the antipodes, (R)-object / (S)-object, can manufacture 
optical activity 2-chloro mandelic acid according to a request. This method 
gives the optically active substance by high yield, and since division 
effectiveness is high, it can carry it out advantageously industrially. It is 
possible to offer optical-activity 2-chloro mandelic acid with high optical 
purity at low cost. 

[Translation done.] 
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